SUMMARY Jejunal biopsies from six patients having the small bowel enteropathy associated with common variable immunodeficiency have been subjected to analytical subcellular fractionation and enzymic and regulatory peptide microassay to define the organelle pathology of this syndrome. Compared with normal subjects, the immunodeficient patients had decreased activities of the three brush border enzymes: alkaline phosphatase, y-glutamyl transferase and aglucosidase. The other organelle marker enzyme activities and all the regulatory peptide concentrations did not differ from the controls. Density gradient experiments showed a complete loss of particulate 3-glucosidase (lactase) with activity entirely located in the cytosol. The integrity of other organelles was normal. These data indicate that the enteropathy of common variable immunodeficiency is associated with abnormalities in the jejunal brush border analogous to those present in tropical malabsorption syndrome.
Six patients, five men and one woman, with common variable immunodeficiency, age [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] years, were studied. All had diarrhoea in excess of 500 g daily with documented steatorrhoea and had jejunal biopsies showing variable partial villous atrophy ( Fig. 1) . Two patients had Giardia lamblia infestation. None were receiving specific therapy (other than regular immunoglobulin injections) or dietary measures at the time of the study. Six healthy adult subjects without diarrhoea served as controls. Crosby capsule biopsies were obtained from the jejunum, 6 cm from the ligament of Trietz, and the specimen was divided into two portions. One was placed in formalin solution and processed for histology. The other portion, approximately 10 mg wet weight, was transferred to ice cold sucrose (0.3 mol/l) containing 1 mmol/l disodium EDTA and 22 mmol/l ethanol (sucrose medium).
Tissue was homogenised as described previously10 and, after low speed centrifugation to remove the nuceli and cell debris, the postnuclear supernant was subjected to isopycnic sucrose density centrifugation in a Beaufay small volume automatic zonal rotor, as previously described.10 11 The rotor was unloaded automatically and some 15 fractions were collected in tared tubes. After reweighing and mixing, the densities of the fractions were determined indirectly with an Abbe refractometer.
Enzyme activities of gradient fractions, postnuclear supernant and nuclear fractions were determined by micromethods previously described. ' infested with giardia. It is likely therefore that the brush border changes in the immunodeficiency patients and in tropical malabsorption have a common pathogenesis, and that the changes are secondary to occult or proven infection. Whether the mucosal architectural changes are because of infection, as has been suggested on clinical grounds,2 3 remains speculative. The major abnormality of the organelle marker enzymes in the density gradient experiments was that of 1-glucosidase. This enzyme has a complex localisation in normal jejunum to ctosol, brush border and endoplasmic reticulum,l but in this disorder there is a loss of both particulate peaks and the activity is almost entirely soluble. A similar phenomenon is noted in coeliac disease, where it has been suggested to be of pathogenic significance. 6 The present study, however, has shown that the lysosomal enzyme changes characteristic of coeliac disease3 are not found in common variable immunodeficiency. Because changes in this organelle are more likely to be involved in the pathogenesis of the more profound mucosal lesion of coeliac disease it is probable that the changes in 3-glucosidase noted in the present study are secondary to the mucosal damage.
Mucosal regulatory peptide concentrations were noted to be normal. Although there are no reports of plasma hormone release in patients with common variable immunodeficiency, it is known that basal plasma gastrin concentrations are normal, an observation which has been used to differentiate the vitamin B12 malabsorption in this condition from true pernicious anaemia where the plasma gastrin is raised.20 There is a previous single case report in which jejunal endocrine cells were noted to be normal in common variable immunodeficiency. 21 This, together with the normal mucosal levels, found in the present study serves further to emphasise the difference in the mucosal lesion in this condition and coeliac disease where marked abnormality of endocrine cells22 23 
